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INTRODUCTION

Gene expression is the process by which information from a
gene is used to create

a functional product, typically a protein.

It involves two main stages:

1.Transcription: The first step in gene expression where the
genetic information stored in DNA is copied into messenger
RNA (mRNA).

2.Translation: The second step, where the mRNA is used as a
template to synthesize proteins, the functional molecules

that perform most of the work within a cell.




INTRODUCTION

Cells can fine-tune transcription through various
mechanisms, allowing them to respond to internal and
external signals, such as environmental changes.

By controlling when and how much RNA is produced, cells
can ensure that proteins are synthesized only when
required, preventing waste and conserving energy.
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}Nhat Gene Transcription Process ?

Transcription of genes is the first step in the process of gene
expression.

This process is essential for the production of proteins, as it serves
as the bridge between the genetic code stored in DNA and the
synthesis of proteins that perform various cellular functions.




Promoter (8 minator :

\I\I\I\I \
/



The Transcription Consists
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Structure of RNAPs :

Bacteria Eukariotyc RNAp II
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U-rich RNA in
the RNA-DNA

Stem-loop that cause
RNA polymerase to pause

While RNA polymerase pauses, the
U-rich sequence in the open complex
is not able to hold the RNA-DNA hybrid
together. Termination occurs,

' Terminator
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p recognition site

p recognition
site in RNA

rut site in RNA and moves
toward the 3 end, following
the RNA polymerase.

l p protein binds to the

RNA polymerase reaches the
terminator. A stem-loop structure

causes ANA polymerase
to pause.

RNA polymerase pauses

due to its interaction with

the stem-loop structure.

p protem catches up to the
open compliex and separates
the RNA-DNA hybrid.
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How does gene transcription different between
eukaryotic and prokaryotic cells in terms of
location, enzymes involved, and transcription
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Location: In eukaryotes, transcription
takes place within the nucleus,
separating it from the translation

process that occurs in the cytoplasm

RNA Polymerase Types: Eukaryotic
cells utilize three different RNA
polymerases (RNA Polymerase |, I,
and lll). In contrast, prokaryotes rely
on a single RNA polymerase for the
synthesis of all RNA types, simplifying
the process

InitiationComplexity:Initiating
transcription in eukaryotes is complex
and requires several transcription
factors to assemble at the promoter
site before RNA polymerase can begin
polymerase, allowing it to recognize
promoter sequences

Promoterstructure:Eukaryotic
promoters are complex and consist of
core and regulatory elements, such as
the TATA box
aresimpler,withrecognizable
consensus sequences at the -10 and -
35




MRNA Processing: After transcription,
eukaryotic pre-mRNA undergoes extensive
processing, including capping, splicing
(removal of introns), and polyadenylation to
produce mature mRNA. Prokaryotic mRNA
does not require processing; transcription
directly produces mature mRNA that is ready
for translation

Coupling with Translation:In

eukaryotes, transcription and translation
are spatially and temporally separated,;
transcription occurs in the nucleus, and
translation takes place in the cytoplasm.
In prokaryotes, transcription and
translation are coupled, occurring
simultaneously in the cytoplasm

i L regulated due to the complexity of
i promoter structures and the need for mRNA
“‘“ processing. In prokaryotes, transcription is
=N N faster, as it is a simpler process with fewer

MRNA processing.

Rate of Transcription: Transcription in
eukaryotes is generally slower and more

regulatory steps and no requirement for




Questions 9

1- where does transcription occur in eukaryotic &
prokaryotic ?
2- what are the three main stages of transcription ?



Summary

1-Gene transcription is the process by which genetic information from DNA is copied into RNA by the

enzyme RNA polymerase.
2- In prokaryotic cells, there is a single RNA polymerase that transcribes all types of RNA, and transcription

occurs in the cytoplasm, often occurring simultaneously with translation.
3-eukaryotic cells have three types of RNA polymerase, each specialized in transcribing a specific type of

RNA.
4- Transcription takes place in the nucleus, and the resulting mRNA undergoes processing before being

transported to the cytoplasm.
5-The key difference lies in the presence of multiple RNA polymerases in eukaryotes and the more complex

transcription and processing mechanisms compared to prokaryotes




References:

1 .Russell,P.J.(2010).iIGenetic, Benjamin cummings.

2.Molecular Biology of the Cell by Bruce Alberts (6th Edition)

3.Relevant Chapter: Chapter 7 - "RNA and the Gene: Transcription and Translation"



’\
i

Thank you for listing



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

